Signal Molecules Mediate the Impact of the Earthworm Aporrectodea caliginosa on Growth, Development and Defence of the Plant Arabidopsis thaliana by R. Puga-Freitas et al.
Signal Molecules Mediate the Impact of the Earthworm
Aporrectodea caliginosa on Growth, Development and
Defence of the Plant Arabidopsis thaliana
Submitted by Emmanuel Lemoine on Thu, 02/12/2015 - 13:10
Titre Signal Molecules Mediate the Impact of the Earthworm Aporrectodea caliginosa onGrowth, Development and Defence of the Plant Arabidopsis thaliana
Type de
publication Article de revue
Auteur Puga-Freitas, Ruben [1], Barot, Sébastien [2], Taconnat, Ludivine [3], Renou, Jean-Pierre [4], Blouin, Manuel [5]
Editeur Public Library of Science
Type Article scientifique dans une revue à comité de lecture
Année 2012
Langue Anglais
Date 2012/12/03
Numéro 12
Volume 7
Titre de la
revue PLoS ONE
Résumé en
anglais
Earthworms have generally a positive impact on plant growth, which is often
attributed to a trophic mechanism: namely, earthworms increase the release of
mineral nutrients from soil litter and organic matter. An alternative hypothesis has
been proposed since the discovery of a signal molecule (Indole Acetic Acid) in
earthworm faeces. In this study, we used methodologies developed in plant science
to gain information on ecological mechanisms involved in plant-earthworm
interaction, by looking at plant response to earthworm presence at a molecular level.
First, we looked at plant overall response to earthworm faeces in an in vitro device
where only signal molecules could have an effect on plant growth; we observed that
earthworms were inducing positive or negative effects on different plant species.
Then, using an Arabidopsis thaliana mutant with an impaired auxin transport, we
demonstrated the potential of earthworms to stimulate root growth and to revert the
dwarf mutant phenotype. Finally, we performed a comparative transcriptomic
analysis of Arabidopsis thaliana in the presence and absence of earthworms; we
found that genes modulated in the presence of earthworms are known to respond to
biotic and abiotic stresses, or to the application of exogenous hormones. A
comparison of our results with other studies found in databases revealed strong
analogies with systemic resistance, induced by signal molecules emitted by Plant
Growth Promoting Rhizobacteria and/or elicitors emitted by non-virulent pathogens.
Signal molecules such as auxin and ethylene, which are considered as major in plant-
microorganisms interactions, can also be of prior importance to explain plant-
macroinvertebrates interactions. This could imply revisiting ecological theories
which generally stress on the role of trophic relationships.
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